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On March 1, 195&, fallout occurred on some of'the tirshall 

Islands as a result of a nuclear detonation at the Eniwetok Proving 

Ground. At that time 82 people were evacuated from Rongelap and Ailiginae 

IRTRODUCTICN~ 

Atolls and 154 from Utirik Island. In June of 1954, the 154 were returned 

to Utirik. Since arch 1954 periodic surveys have been made of these 

Islands to investigate the degree of contamination. 

Soils and biological collections were made on 

Marshall Islands by the Applied Fisheries Laboratory 

and around the 

(AFL) of the Uni- 

versity of Washington on March 26, 1954, December 18, 1954, January 29, 

1955, October 21-23, 1955, and July 1956; by the Naval Radiological De- 

fense Laboratory (NRDL) on February 1955 and February 1956. Analyses 
. 

of the samples were performed by AFL, NRDL and by the Health and Safety 

Laboratory (R&L) of the Atomic Energy Commission. Surveys were also 

made of residual activity in the Pacific Ocean by Health and Safety 

Laboratory of the AEC and Office of Naval Research-in February-May 1955; 

by the Applied Fisheries Laboratory in June and September 1956. In 

addition, teams of medical experts from the United States examined and 

cared for the Marshallese following their exposure in March 1954, and 

returned to reexamine the Rongelapese at about six months, one year, 

and two years after exposure. 

The purpose of this report is to abstract the highlights of the 

findings from these investigations. In doing so there is the risk of unin- 

tentionally quoting the original reports out of context. It should 

be understood that the original authors are not responsible for any 
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such violations and if there be any question it is recommended that 

reference b&made to the basic documents (See references). 

It should be noted that direct comparison of the data between 

laboratories is very difficult due to differences in times and places 

of collection, and in counting. Further, the samples usually were not 

identical but rather of the same type (soil, coconut, water, etc.) and 

wide variances have been noted even when samples came from the same 

location. Added difficulties were encountered in 

as possible cross contamination and loss of water 

specimen. 

transportation such 

from biological 
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I. EXTERNAL GAMMA RADIATION 

Gamma dose rates were taken periodically on several islands in 

the Pacific over a time ranging from about two days to over two years. 

The attached map is an estimate of the gamma 

above the ground at D + 1 (one day after the 

approximation of the degree of contamination 

these readings by four to arrive at units of 

dose rates at three feet 

detonation). A very rough 

may be made by dividing 

ga- 

square mile, (The beta to gamma ratio varies with 

day may be near unity, so these values may also be 

megacuries per 

time but at one 

thought of beta 

activities.) However, the gamma dose rates do indicate the relative 

degrees of contamination on the islands and therefore are useful in this 

respect when evaluating the data in subsequent sections of this report. 

Graph One shows the decay with time of gamma dose rates on 

the Island of Rongelap. Similar decay curves were found on other 

islands in the Atoll and in nearby Atolls (Ailinginae and Rongerik). 

The decay of activity of mixed 

(time)-lo2 principle. This is 

atoms. However, in estimating 

a plane with time there must be considered the changing numbers and 

energy spectra of gamma photons released per disintegration, and the 

effects of weathering. When computing the infinity radiation doses from 

fission products is assumed to follow 

intended to apply to disintegrations of 

the reduction of gamma dose rates above 

fallout that occurs within a.X.few hours after detonation, integration of 

the (time) 
-1.2 

curve gives a fair approximation since most of this total 

dose is accumulated during the early periods when this curve lies near 

the theoretical gamma decay curve0 However, in extrapolating by (time) 
-12 
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there may be a significant difference in estimating dose rates a year 

or more after detonation and in estimating doses that might occur at 

these later periods. This is because (time) 
-1.2 

is intended to apply 

to disintegrations of atoms. However, in estimating the reduction of 

gamma dose rates above a plane with time there must be considered the 

changing numbers and energy spectra of gamma photons released per 

disintegration, and the effects of weathering. 

During the first two weeks after fallout there was no rainfall 

and the winds were light. About the end of the second week a tropical 

storm occurred. Fbr these reasons, a straight line was drawn for the 

first two weeks followed by a break in the curve. The readings are 

not to be considered precise, due to the nature of such measurements, 

but the curves suggest that a much greater reduction in contamination 

was produced by the first weathering events than for later ones. 

The theoretical curve of Graph One would flatten out with time 

due to the dominance of Cesium-137 with its 33 *year half-life. The 

last survey of Rongelap Island in late July 1956 indicates a range of 

gamma dose rates at three feet above the ground of 0.2 - 0.5 milli- 

roentgens per hour with an average of 0.4 mr/hr. The continued drop 

in actual dose rates versus theoretical might be explained on the basis 

of the effects of weathering. 
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II. GROSS ACTIVITY 

A. Land Plants 

Graph Two indicates the general levels of activity of edible 

plants (pa&anus, papaya, breadfruit, arrowroot), and 

milk at Rongelap Atoll together with their decline of 

time.112 

lkhles One and Two show the analyses made by 

first survey in February 19553 Table Three is based 

coconut meat and 

activity with 

NRDL for the 

on the February 

1956 survey.4 

Tables Four, Five and Six show the analyses by RASL. 
5r 6 

The high initial activity of the "edible plants" (Graph Two) 

was probably due to surface contamination caused by the direct fallout. 

The rise in activity after a year after the fallout occurred rnay.be due 

in part to sampling and counting variances but probably results from 

the ability of some plants to concentrate Cs l-3' (See Section Radiochemical 

Analysis), or may represent a condition of increased availability of the 

radioactive fallout material to the plants. Initially the activity 

in the coconut milk and meat w&s less than other edible plants but 

the rate of decline of activity has been less than for other edible 

land plants probably due to the higher percentage uptake of this 

longer-lived Cs 137. 

_- ._ 



GRAPH TWO 

I 

I00 
OAYS AFTER MARCH I, 1954 

Rate of decline of radioactivity in food Itema 
from collection8 at Rongelap Atoll between Irlaxh 26, 1954 
and October 22-23, 19%. (A-FL) 



TABLE ONE 

Summary of Gross Beta Activity in Miscellaneous Plant Samples 

Plant Material 

Avera@ Activity @c/g x 106) la) 

Island 

Likiep Utirik Rongelap Busch Eniaetok Labaredj Kabelle Lukuen Gejen Lomuilal Bikar Eniwetak 

Grass 
Cocalut leaf 

Coynut frond stem 
cylnut shell 
C&xmut husk 

Coconut sprout 
Sprouted coconut 

roots 

Scaevola leaf 

Scaevola Trunk 
SeCti 

Amvmot stem 
Arrowroot leaf 
Pumpkin 

Limes 
Tare 

Banana 
Vinea 

20 400 3000 

1100 

1.7 1.5 53 
28 

72 

2.0 
2.0 

1.1 

4.6 

420 2800 5300 1900 2100 68,000 5600 180 400 
750 1800 670 

140 

17 
73 

110 

150 
110 8.4 

740 

120 100 290 6.7 60 

23 
19 
61 
35 * 

490 340 

(a) Wet weight 

*Collections made about February 1, 195j. 
Ikta reported as of rlarch 1, 1455. 

. . ___.~__. -_--_-. .._. 
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iikiep tikiep 

‘Utirik Utirik ‘1’ 

Rangelap . I: Rongehp 

Iblgelap I : ‘~~3ulch - 

,.. Rcmgelap .~ Eniaetok 

k Rangelap : Labaredj 

i’:i Roagehp ‘> Kabeue ‘. 

i....Rongelap __ tukuen 
t.:< Rq&p : ‘- ‘_j; Gejen 

Rargclap .” tomuilal 

Bikar . -&cat 
Ranger& -Rniwetak 

2.5 .‘ 3.0 

2.3 2.6 

9.8 9.6 

8.0.. 11 
12 12 s 

13 13 

16 12 

18 16 

72 25 

19 30 

.s.9 5.0 
7.8 9.4 



TABLE THREE 

Gross Beta Activity in Plant, m Samples(a) (m) 

Gejen Enjwetak Eniaetok Rongelap Sifo Utirik Lilkiep 

Plant 

Portulaca 

Arrowroot 

Pandanus 

Papaya 

Ripe Coconut 

C;res,n Coronet c . 

Banana 

Ta:O 

Part - 

Whole Plant 

Stems, Leaves 
Tubers 

Air Root 
Leaves 
Green Keys 
Ripe Keys 

Ripe 
Green 
Leaves, Trunk 

EY?e 
Mzat 
Shell 
Hti>k 
Shell, Husk 

Milk 
Meat 
Shell 
Husk 

Leaven 
Frond 
Lzd veb, Frond 

Leave;, Staiks 
Tuber, Roots 

with Soil 

PMNTdb) (c/m/kR x 10’5) 

87.4 19.2 

11.0 4.5 
2.32 0.57 

2.87 0.17 
2.64 1.02 
1.27 0.37 

2.87 
1.90 
4.98 
1.83 

3.1 
OS9 
0.33 

. . 0,ll 

._ 

1.61 
0.38 

E . 

15.4 
0.94 

1.48 

3.05 

0.32 
0.69 

1.05 
5.26 
0.70 
0.53 

1.97 
0.72 
1.57 

0.G 
0.2s 

I+:: . 
_. 

0.76 

:*t: 
1:5’7 

0.86 
0.51 

1.26 

0.25 
0.55 

0.32 
0.38 
0.22 
0.17 

0.12 
0.25 
0.09 

I:: 

1:31 

0.05 

0.12 

0.79 
0.12 
0.35 
0.88 

. 

. 

. 

1.71 

0.21 - 
0.08 0.14 

0.96 0.08 
0.15 0.21 
0.10 0.09 

_ 0.07 

0.11 
0.09 
0.16 

0128 E 

0.12 

8: 
0.77 0:21 

0.13 : 
0.08 0.07 
0.37 
0.11 E! . 

.- 

0.71 

“0% 
8$! 

0:sa $I . 

0.84 4.7 
0.23 0.09 

. . 

. . 

. . 

. . 

._ . 

1.33 

0.03 
o.c3 

0.02 
0.03 

8% . 

0.04 
0.06 

0.57 

‘:g 
ID.09 

0.05 
0.02 
0.09 
3.02 

0.09 

E8 
0:07 

.I .66 
0.11 

0.06 
0.07 
0.18 

0.06 

0.19 
-- 

(a) ~11 c.ounrs were corrected for the counting efficiency of Srg0-y90. 

($j c,roc, Hera XII~I~Y of plant samples was determi.ned in April 1956 and that of soil and water In 

blJ\ I xit;. 
. . . -._ c 
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3;;. .Lj 

3:c. 
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TABLE FOUR 

58.2s.6 

105 21.0 

n&O.5 

63.A.0 

13.&.9 

luz %.I 

24 %.@ 

C&L%6 

94Ll+a 

603s 

1.23%.05 

O.S&.U7 

0.329.04 

l.l2tcJX 

3.61to.32 

5.72k.U 

2.j7tc.n 

".73%.35 

6.9&U 

3.do.lL 0.222 833 :Ll 

8.6A.39 s.c37 1511 f 7L 

5.96%.48 c.c70 559 + L5 

1.75k.25 (' .." c-169 65.6 11 
, 

9.22+ - 
-+ 

C.C65 Xl : 56 

P.G3C 5169 LL'5 : 

n.5Ln 

,>.I36 T59 + 23 

m&t_? 

37.7sl.7 



ILSL 
::0. - 

3196 

3199 

3zoo 

32Gl 

32c2 

320 

3x4 

3201 

32C6 

32c7 

32CKi 

32oj 

3PO 

32l.l 

3221 

33l.l 

33l2 

33u 

A 30 

L 31 

A 32 

i 33 

434 

4 3s 

A 36 

A 37 

AX 

i 39 

oollaotial 

a 

lb2l-55 

lb2l35 

1051-55 

10-U-55 

lO-Zl-55 

lszl-55 

10-2l-55 

lG-2l-55 

lG4l-55 

104l-55 

-55 

lcM2-55 

1-5 

D-22-55 

lGZ2-M 

\ 

. 

TABLE FIVE 

HASL Analysis 
(AFL surplus) 

cocmm 

u.o- 3.3 

56.6 2.7 

66.g 2.9 

69.c 3.1 

n7 ? 5.5 

l&l z 6.0 

328 %3 

3.82 *7.6 

220 29.2 

W 26.2 

2% b 
LPJ255 

87.d j.9 

a4 3.3 

sbd 3.5 

15.co.1 

FAA.6 

l2.7S.l 

2G.d .95 

32.dl.5 

20.9a.9 

26.lLl 

31.1:1.3 

u.2~1.7 

23.Al 

46.A.9 

do.2 

&.A4 

PA5 

5Jk.3 

542.3 

64.333.6 

37.1tl.6 

rs.5s.9 

55.A.4 

59.2% 

1-n O-1 

6l.h.6 

63.lS.7 

5&c& 

8LS3d 

55.2% 

24.R.~ 

33Sl.S 

2o.A.o 

oQtaa2lALoa3mms 

1.2s.2 5.sl.O 

do.2 5.A.o 

1.9s.2 
_ _+_ _ 
,.0-L." 

l.2k.34 

o.dG.31 

G.O&.oS 

G.l2%.G5 

0.66&S 

1.3 %.u 

4.8 k.30 

1.3 su6 

LOk29 

14 %.I& 

3.5 %a 

0.39%.10 

tad030 

0.7&2l 

0.75s.a 

o.dG.19 

G.UlhC% 

cQ&.G3 

O.dG.06 

O.l&.03 

0.2dO.ll 

O.dO.16 

o.i7tom 

0.19%.l2 

0.33l.U 

o.nh 

O.CdO.07 

0.2l%.C9 

0dO.U 

O.&.lO 

0.06k.33 

m.dG.la 

O.S%.U 

wAu7h3.4 

O.dG.23 

wJ.dG.32 

0.lCA.X 

O.lGh8 

0.&.22 

o.ti.30 

GdG.20 

cOdG.10 

O.&Al 

0.57h2 

O.O?%.O 

0.038 O.G58 C.GU 

O&42 0.019 c.cll 

0.053 0.m O.a? 

*tDate of counting February 27, 1956. 
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GRAPH THREE 
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II. GROSS ACTIVITY 

B. Marine Organisms andBirds 

Graph Three indicates the general level of activity 2n fish at 

Rongelap Atoll and the decline of activity with time. 
2 

Tables Seven and Eight report the results of NRDL analysis for 

the February 195.5 survey.3 Tables Nine and Ten are for the February 

1956 survey.' Tables Eleven and Twelve show the analyses'by HASL. 
5, 6 

The data show a significant higher concentration uf gross activity 

in the livers of fish and in the crustacean muscles. 

Tables Eight (a) and Ten (a) show the gross activity in birds 

_-- and fowls. 
3, 4 
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TABLE SEVEN 

Summary of Beta and Gamma Activity Concentration in Fish and Marine Invertebrates 
Z-L 4 

Radioactivity Concentration (p/kg)(a) 

Large Fish(b) Small Fish(c) Crabs and Clams Snails 

Location No. of Activity NC. of Activity No. of Activity No. of Activity 
Spezimens P 3 Specimens b y Specimens 4 ’ ‘1( Specimens :fl Y 

Rongelap Atoll 

North Lagoon 3 0.22 1.2 22 .49 1.58 4 1.54 1.25 2 19.5 5.6 
South &goon 3 .054 0.33 7 .14 0.94 3 0.49 1.76 -(d) - - , . 

Rongerik Atoll 

Eniwetak 2 0.23 0.26 2 .23 .21 

Utirik A toll 

Utirik 6 .14 .04 

Likiep A toll 

Likiep 1 0.02 0.01 * 3 .05 .Ol 1 0.12 0.35 

Bikar Atoll 

Bikar 

(a) PC are in term of c&O ==Watent. 
(h) >150 g. 
(c) <I50 g. 
(d) No data taken. 

2 OS9 0.19 

*Collections mde about February 1, 1955; 
Data reported as of b’arch 1, 1955. 
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TABIX EIGHT 
. 

--- 
Distribution of Gross Beta and Gamma Activity in Tissues of Large Fish(a) (TItlX)* 

--zzz. --- T 

Island Fish 
Radioactivity (pc x 103/Tissue)(h) 

Wet Weight 
. 

(g’J 
Total Skin Muscle Bone Gills Viscera 

&3 ‘d /s ‘d Y fi ‘If rB Y fi x 

. 

Rongelap Atoll, North 

Gejen 
Flat Fish with 
Orange Spots(c) 

597 

503 
391 
497 

196 ‘714 25 24 18 96 120 

84 500 6 69 9 78 29 
53 550 4 9 35 

i?z3 12 
ss 94 
54 12 89 61 

310 I 16 26 268 

16 37 66 
17 8 60 
Is 24 131 

2.7 21.0 22.3 

33 34 140 
51 1 163 

27 13 50 

? Is 118 

7.7 16.7 24.6 

10 207 140 
3 45 19 _- 
7 126 80 

3.4 82.0 39.2 

North 2 Pelargic 

Lagoon Snappers 
Averag 

271 
313 
298 

3 
3 
4 

Percentage of Total Activity 10.6 9.2 10.6 15.1 54.0 50.7 3.5 

! 
Rongelap Atoll, South 

Southeast 
Grouper 

Lagoon 
Lutinius 

Red Snapper 

AveraRe 

1490 112 590 19 
2170 69 513 25 
1980 106 339 12 
1880 96481 ‘19 

16 14 93 41 308 
69 19 119 18 111 

36 14 104 59 122 

40 Is 105 39 180 

Percentage of ,Total Activity 19.8 8.3 16.7 21.9 40.7 37.5 6.3 

Rongerik Atoll 

Eniwetak 
Parrot 

Mullet 
Average 

1450 272 339 1 

230 64 68 8 
840 168204 : 

39 48 44 8 106 
13 3 15 7 18 
zs zs 308 -E 

8 
1 

5 

Percentage of Total Activity 3.0 12.7 15.5 14.7 5.2 30.4 3.2 
- 

(a) )150 g. 
(b) pc are in terms of Co 60 equivalent. 

(c) Name unknown. 

*Collect:ons irtlde about February 1, 1955. 
Cata reported as of March 1, 1955. 





. TABLENINE 

---- 
Distribution of Gross Beta and Gamma Activity in Tissues of ~ls’h (rp,~:~’ 

_-_-_ __._ _ -_-_ .-- ______.__ --_---- -- -- ..-.- . _. __. -_ __-----__.____ .-- 

wet Radloactivirv (d/m/tissue x 10s4) -- -.-_-- -_-_-__-- 
Wand Fish WI Tota I Skin Head ----- Muscle i3one Gill Viscera 

(g) 6 ‘d fl x PX@dB’rr 4 ‘d /I ti --. -_---- -L----_-_.- ___ 
Kongelap Aroll, South 

Rongelap Goat 218 8,8 35.5 
Rongelap Grouper 452 5.2 5.7 

::“4 Fx 
,- 

oo.? is; 1.1 2.1 1.5 2 7 0.6 2.2 4.9 2.8 
. . 0.4 0.5 1.4 2:6 0.3 0.3 1.9 I,4 --- 

Average 7.0 10.6 0.3 1.3 .63 2.0 0.8 1.3 1 .:* 2.7 0.5 1.3 3,4 2.1 

Per cent of total activity 100 100 4.2 12.1 8.8 18.7 11.2 12.1 21.0 25.2 7.0 12.1 47.7 19.6 

Rongelap Atoll, North 
Ge’en 
Ka ,elle L 

Snapper 
% 5z 

;.; 1;*; ‘Z :.; :*: ;.; 12; 

Kavlle ZZer 2418 .2:4 616 

2.4 5*5 

19s7 7.0 2314 0:8 2:7 5:o 8:8 

t Average 21.1 58.9 1.0 10.6 6.5 15.8 2.9 8.0 5.0 14.5 1.0 2.0 4.7 ‘10.3 

Per cent of total activity 100 100 4.8 17.3 30.8 25.9 13.7 13.1 23.7 23.7 4.8 3.3 22.3 16.9 

Ailingnae Atoll 

Sifo Snapper 640 3.2 38.9 0.3 S.9 0.7 9.9 0.6 6.2 0.5 10.6 0.1 2.7 0.9 3.6 

Per cent of total activity 100 100 9.7 15.2 22.5 25.4 19.3 15.9 16.1 27.2 3.2 7.0 29.0 9.4 

RonRerik Atoll 
Eniwetak 

Utirik Atoll 
Utirik 

Likiep Atoll 
LikF’ 

Squirrel 387 0.41 2.0 .02 .35 .23 .55 .04 .27 .06 .39 32 .08 .04 0.4 

Per cent of total activity 100 100 4.9 17.3 55 27.2 9.8 13.4 14.6 19.3 4.9 4.0 9.8 18.8 

Parrot 425 0.66 0.8? 0 .24 0 .09 .15 .22 .i3 .i3 0 .04 .38 0.2 

Per cent of total activity 100 100 0 27.6 0 10.3 22.7 25.3 19.7 15.0 0 4.6 57.5 17.2 

Snapper 453 1.1 2.2 0 0 0 .02 $1 9.2 9 9 0 0 i 2 

Per cent of total activity 100 100 0 0 0 0.9 9 9 0 0 0 0 91 90 - - 



Summary of Beta and Gamma Activity in Fish and Maririe Invertebrates NRDL 

Island 

Fish Crabs Clams snails 

No. of Activity 

Samples (d/m/kg X 10m4) S~~p~~s 

Activity 
No. of 

Activity 

(d/m/kg x 10-4) Samples (d/m/kg x 10m4) 
No. of 

Activity 

P d 

Samples (d/m/kg x 10-4) 

/3 d P ‘d P f 

Range lap A toll 

North: Gejen 

Kabe!le 

Central: Epiaetok 
South: tingelap 

8 24.5 78.8 2 28 67 4 648 513 

10 14.9 55.4 1 17.7 43.9 

5 19.3 45.1 1 4.5 14.1 1 4.5 8.8 
5 17.7 32 6 25.4 24.5 2 23 56 2 31 51 

Rongerik Atoll 

Eniwetak 8 2.2 7.8 1 2.8 18.3 

Ailingnae Aroll 

Sifo 6’ 4.5 22.7 3 21.9 14.5 1. 6.4 15.0 

Utirik Atoll 

Utirik 8 I.6 2.1 . 3 .006 2.8 

Likiep Atoll 
Likiep 8 2.6 1.3 

-- 

. 



TABLE 10a 

Summary of Gross Beta and Gamma Activity in Bird! and Eggs 

Island Sample No. of 
Average Radioactivity 
Weight Beta 

Samples 
Gamma 

(g) (d/m/sample x lK4)(d/m/kgx 10m4) (d/m/sample x 10_4)(d/m/kgx 10-4) 

Rongelap Atoll 

Rongelap Tern 

Egg shell 

Egg, soft tissue 

Tern 

Viscera 

Muscle 

Tibia 

1 
1 

1 

1 

1 
1 

1 

1 

1 

2 

2 

7 
7 
7 

7 
1 
1 

2 
2 

2 
2 

6 NDA 0 ! 0.62 10.3 
33 0.26 7.9 0.11 3.3 

92 

101 

141 

0.93 10.1 0.32 3.5 
0.38 3.8 0.025 0.25 
NDA 0 0.019 0.14 
NDA 0 NDA 0 

145 1.1 7.8 1.7 12 
16.9 0.1 5.9 0.13 7.7 
0.9 0.07 79 .027 30 

5.3 NDA 0 0.13 26 
22.8 0.15 6.7 -03 1.3 

116 
11.7 

3.3 
4.9 

14.7 
36.7 

0.31 
6 

33 . 

0.38 
0.057 
0.08 

NDA 
NDA 
0.26 

0 

0 

7.9 

1.7 
0.43 
0.14 

NDA 
0.06 
0.11 

0 
10 
3.3 

92 

19.7 

.23 

1.9 

0.04 

NDA 
0.05 

21.0 

2.3 
0 

0.9 

0.03 
NDA 
0.09 

9.8 

1.9 
0 

r’ 

Kabelle Tern 
Muscle 

Tibia 

Egg shell 

Egg, soft tissue 

Aflingnae Atoll 

sifo Tern 
Muscle 

Viscera 

Tibia 

Egg shell 
Egg, soft tissue 

Rongerik Atoll 
Eniwetak Tern 

Muscle 

Tibia 
Viscera 

Counted in April-May 1956 



. 

. 



TABiX 12 

* 

Sr90 
d/t&l-am* 

**lC 

lost 

2.9 '0.55 

LO.81 

c.15 

3.3753.23 

C-Gate Total Activity 
Total bctivi: d,i/gan* 

lb- 9-56 ;2f 6.b 

*- 9-56 37= 6.0 

Ir- 9-56 lost 

h- 9-56 125: 3.0 

Lb- 9-56 335' 3.9 

L- 9-g 95t 5.7 

,- a-56 2;+ t.2 

-.- 3- 5; 3s 6.9 

i-, 9-5t jl’ 6.2 

ll- 9-56 11: 6.5 

_- ?-56 222 j.L 

__ ?_‘k Lir+-11 

i- g-j6 22: 6.7 

ii- ?-j(, la+ 6.0 

. lL-I.+56 ?5,-17 

u-l%56 313+22 

Ir-15-56 205220 

;-IS jt SIj 

,-1rgt ‘-19 

&K-56 21+-15 

LL-23-56 520~10 

_-23-y 216012F 

,-23-- :6 2?310+290 

,-2?-j6 383OQ20 

27, 1956. 

Tissue 

.5U~“Cr. E.&ire 

hue1 Entire 

autterfly Entire 

Laxsel htire 

Sw~eon Entire 

3;t-zrfl.7 Entire 

Lh.X e z Sztire 

S.zr:esr. htire 

3ut:erfu Entire 

Axe1 Entire 

5.2<eon Sntire 

us3el 3??lX 

La.ze 1 intire 

t.u2eon &tire 

Coral 

.kral 

3crLl 

3oral 

;,:,ra' 4. 

':ora? 

Spider Sr,ail 

Srider Snail 

Entire 

Zntire 

3.331 Ll : 3.1 2.3 

1.02l4 

I.333 

3.533 

2.323 

3.J37 

3.015 

).3?9 

3.338 

3.222 

615 

L 2.1 

lb.52 2.3 3. h 

'0.62 

3.1 :o.lr2 

WAS 

f43.2? 

3.lrati.ti 

' 3.31 %I.91 

IA.12 0.55 

lso.68 

%I.&? 

'I.91z.27 

3.35 

a.30 

3.26 

Z.2& 

1.5 

2.3 

13 hlra 3.919 

h.tiO.iI8 ?.OC72 

?.lA.S 3.0085 

7.13.1 3.9125 

&.I4 20.39 

1.3 :0.3ir 

1.1 4.u.I 

1.5 Q.58 

110 + 9.8 

92 521 

57 22I4 

55 221 

* #eight as received at HASL 

*Date Of COUnting lkbIXU.ry 
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II. GROSS ACTIVITY 

c. Soils 

Graph Three shows the general levels of activity in the soils 

of Kabelle and Labarejd Islands of Rongelap Atolls, as reported by 

AFL.2 
Tables 13, 13a and 14 report the activity in different soils at 

different depths for the February 1955 survey,' Table 15 for the 

February 1956 survey. 

Tables 16 and 17 show the analyses by RASL. 
6 

The data clearly indicates the major portion of the activity is 

to be found in the top three inches of the soil. As suggested in Sec- 

106 
tion III, Ce 

144 _ )$44 
and Ru _,106 make up much of the fixed 

contamination in the soils at periods of :one: year and more after the 

fallout occurred. 



(NRDL)* 
Beta Activity in Core Samples of Soil 

L c 

Beta Activity (@-/min/g) 
No. of 

Island Cores l-in. Increment of Soil Coring 
- 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 

Likiep 

Utirik 

Rongelap 

Busch 

Eniaetok 

Labaredj 

Kabelle 

Lomuilal 

Gejen 

Lukuen 

Bikar 

Snlwetak 

1 

3 

4 

1 

1 

1 

3 

3 

1 

2 

3 

2 

. 
140 40 40 NDA(a) NDA 

1,250 480 240 130 100 

6,600 2,100 570 420 230 

160 60 

160 200 

10,800 7,100 7,200 6,400 6,800 

57,000 24,000 4,300 18,000 26,000 12.000 11,000 

42,000 33,000 29,000 23,000 19,000 

43,000 30,000 10,000 2,300 180 

1.000 

37,000 

40,000 

740 

7,500 

8,000 

3,600 

20,000 

4,000 

10,500 

170 

2,000 

53,000 48,000 26,000 14,000 

37,000 4,400 3,400 

35,000 13,000 10,000 

4,000 250 120 

16.000 3,000 2.000 1,800 

10,000 4,700 

100 27 

1,100 160 

25 

150 50 

100 

(a) No detecrable activity 



. 
TAELE 13a 

Summary of Beta Activity in Gross Samples of Soil 
(NRDL!* 

. 

Island 
Number 

of Samples 

Beta Activity (p-/min/R) 

Depth of Soil 

0 to 1 in. 1 to 5 in. 

Likiep 1 90 

Utirik 4 960 550 

Rongelap 5 8.900 800 

Eniaetok 2 48,000 640 

Labaredj 3 85.000 1,300 

Kabelle 6 96.000 3,100 

Gejen 1 348,000 12,400 

Bikar 1 8.400 90 

En!wera k 1 12,000 240 

“Collections nrrde about February 1, 1955. 
Data reported as of ‘Mwch 1, 1955. 



Beta Activity in Soil Samples Taken From Exposed Soil Profiles (NRIu* 

mph 
8eu Activity (8-/min/ti 

w Island 

_EWP Irbuedj K4bdlC I(rbllC iUbClb 

0 to 1 12,400 130,000 72,000 93,000 97,000 

. 3‘ 1,600 380 8,800 2,900 440 

6 110 950 1,700 400 130 

9 140 770 130 g300 240 

12 MIA 0) 160 40 530 140 

18 70 120 70 70 80 
! 

. 24 .40 100 70 NDA 
,i 

30 NDA 

38 80 

40 40 

(a) No detectable activity 

UColle~tion~ -de about Feb_rg 1, 1955. 
Data reported as of Mamh 1, 19%. 

. 

. 

._ 
: :’ 

._ 

. 
I 

i 

: _. 

. 



Gross Beta A 

Well - . 

24 
ND* ‘.: i :- .. .-,:s- 

.:0.04 *, Q.51 - 
33 1.33 - : .*: -. 

36 
.: :., _ . ,- : 

44.45 _. . . 

46 . . NDA 
55-56 . . : ’ ‘: I 

‘_ 1:&.&g 0.70 ‘.i 

(a) All counts were corrected for the counting efficiency of &go-Ygo. “:_:, 

(b) Gross beta activity of plant sample; was determined in’ipri 1956 and that of *’ :‘. 
wil and water in May 1956. 

:- ,“‘\LI, .-r:*t* 
: 

(c) NDA indiates no detectable activity. 

-._ _ 
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TABI;E 16 

. 

spat. 
20. - 

A 1 

1 2 

A 3 

A4 

: 5 

!!E?a 

0 - 39 

3 - 6. 

0 - 3’ 

3 - 6’ 

0 - 3. 

3 - 6. 

lo-zwi 
lC-a-55 

lW-55 

lo-21-55 

IO-21-55' 

lC-u-55 

10-21-55 

10-2135 

x+2:-55 

lG2.b55 

lLw2-55 

2/b 

ti 

,;_’ d ‘. 

Yg 3x7 A 6 

0.3h.o 

0.3h.O :' 
: 

0WO.i' 

owo.3 

Iliz 

3L5 

. 

XiC 

j13? 

3?>2 

3:s 

A 7 

A 8 

A? 

8. :c 

All 

A 12 

cmas maw vhi (10 twt Y or lmlll ! 0 - 3' 0.3/0.9 

. 

Cnr~ mr~?l(l0rmt~otw~) 3 - 6” 0.3/0.9 

o.uo.5 0.1 /oBA lPLO-+75 Ul&Ol 32.3%.0 U.&J 29 M.A~l.5. ; ,' 

of counting February 27, 1956. 

.b 



--T 

2esults of AcaQzes ?erformd at BhsI9+ 
_._ 

453 . 

W 

3Ll.L 

C-Late Total Activtty 
‘iaLL r Sz=lir.z Location Lerb Total irctiv',fv . dh/qri* 

Eniaetoiic d-21- jC 

Eniaetok b-21-56 

Gniaetok I.&-&j6 

Ukiq ,21-56 

LL:-~~ lr-21-j6 

hire-.ek b-21-56 

;2?ire'ak L-L- jcC. 

Bpn ;r-21-56 . 

jeger. i+-a-j6 I., 
:* : 

[Itiriic '6' j-2'_-> 

'Jtlrik 4-k-7 '6 

SifO q-?I-5r) 

Sifo ’ ;-lip56 

w 

3cQ@93 

12ot 69 

69tOW70 
,),’ ., 

L-73 * 

l&C+92 

s5: 

62W 79 

*Date of counting February 27, 1356. 

c 
. 

4o.lb2 9.310 ’ w.60 

1.&O.h2 9.286 2.a.67 

20 to.9 j.3u 29 21.2 6.9 

co.47 

1.2Q.71 

rO.58 

30 Q.& 

1.m.lrs 

1640 -r.& 

?.&%I.72 

L9 il.3 

(-3.55 

28 21.0 

- . 
: ,./ * 

g &?37 :.’ 

.“,,., \ 
‘. ‘I ., 

,.‘. i..’ 

., ‘. 

‘._ ,.’ 

l iieight as received at !U.SL. 
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II. moss ACTIVITY 

D. Water 

lkble Eighteen suggests a relatively high ratio of activity 

associated with the filtrate which 1s perhaps not unexpected since 

the fallout material consisted priztcipally of calc5.um oxide and cal- 

cium carbonate. 

4 2 
Tables Fifteen , Eighteen and Nineteen2 show the gross activity 

found in water sources. Table Twenty the analyses by H&X.' 

0mcIAL USE ONLY 



,- 
TABLE 18 

. 

Radioactivity of Water Samples, 
July 19540October 1955 (m.,) 

Values expreerred in d/fnbiter to.95 counting error 

bate and 
Dlancl 

Lagoon Water Island Water 
Unfiltered Filtered 

Uhtreated Treated Mltrate Residue 

bbeile 

12/18/5fc 
Rongelap 
l/as-36/S 
Bniaetok 
l&belle 
Labaredj 
Lomuilal 
Rongelw 

l&N:;B'h' 

Labaredj 
Rongelap 

30002 190* 1800*180# 
L 

3300*2700 
6800~3000 
5600*3~ 
5600+3000 

3500*1600 . 
60*1500 
1900~1600 

17000f2200311# 
48000*'3200** 
25000*2200~ 

. 

4200*1800* 

410*150 
450+160 
60*120 540+120 3lOfl90 75f17% 

5300*140 4300*200 1200+34* 
13004 86 850+140 75*13+** 

Ailin lnae Atoll 
10 23/55 /k 
Bnlbuk 1600+l400 8of130 1400f 91 8203x40 820*56# 

* from cistern near schoolhouse; # from rrs;Jl back of schoolhouse; w ground water; 
## standing water from can, drum, etc.; from cistern with collapsed roof. 
Date of analysis: November 18-20, 1955.' 

- - -- --. . _.,.. 



Summary of Gross Beta Activity in Water 
(NRDL)* 

Beta Activity ($-/min/liter) 

Sources of Water . -- 

Ocean. Cistern 

Island 
Lagoon &Yin 

Side Side TOP Bottom Well Barrel Tree Bole 
Exposed Soil 

Profile 

Likiep NDA(‘) KDA 12 NDA 
Utitik 50 NDA 290 1,350 28 

Rongelap 80 330 8,300 16,000 430 44,000 
Busch 36. NDA 14,000 
Bniaetok 460 260 23,000 

Labaredj 7,700 56 8,100 
Kabelle 2,300 60 15,000 
Lomuilal 380 170 
Bikar 37 28 
Eniwetak 100 1’70 

(a) No detectable activit,y 

Collections n&e about February 1, 1955. 
lhta reported as of March 1, 1955. 



MSL L 

3L57 

31;90 

3525 

3527 

3528 

3523 

3547 

31rsa 

3h59 

3h73 

3;97 

?SOF 

3525 

35L6 

5L3 

599 

795 

787 

783 .t 

757 , ‘r’ I . 
333 

1333 

1036 

1307 

1029 

1023 

1030 

1332 

?k60 ml2 . 

3&61 ID% 

?lt79 ma 

%96 1327 

3510 lOul 

?52b 1029 

35&S 1031 

:lRix. k Sazpline Location 

aongelap 

Eniaetok 

Uiirik 

Utirik 

Utirik 

Utirik 

Likiep 

Aongelap 

Gejen 

Enioetok 

EniWetak 

Silo 

Utirik 

L%.kiep 

.%ongelap 

Gejan 

Enlaetok 

Eniwetak 

sir0 

utl.rl.k 

uucp 

Nell 31‘ Cistern 

tens 

Xell 

Well 

CfSt&IV 

iJell 

Jell 

LagQOtl 

Lagoon 

Lgoon 

Lagoon 

Lagoon 

bgoon 

Lagoon 

OCsEin 

Ocean 

ocean 

Ccean 

&earl 

ocean 

l Sarple d5rectl.y plated 

*ihte of counting lkbruar 

Results of Xnalzrres Performed at ML * 

C-3at.e d/WI 
Total Activity Tstal kctiyity 

l H 

. 5-a-56 25@32 153e+32 

5-9-56 56ot23 

5-a-56 37% L20 

Fa-56 31r*15 r19 

5-a-55 &j%I 

5-a-56 23220 

5-8-56 la*16 120 

5-11-56 ~26 

5-11-56 $21 

s-11-56 l (20 

FL.L-56 a19 

’ S-11-56 s20 

5-u-56 $19 

54X-56 620 

Fll-56 h9-m 

5-ll-56 518 

5-I.I-56 r23 

s-11-56 2-9 

5-11-56 rl9 

54X6 c21 

5-n-56 WI9 

Sr9O 
dh/l 

Cal37 

Q!Yz I Sr90 XC&7 -- 
I 

59e21 31020 2& I2 

130+12 

ub: 5.2 

3.5*16 

lr9-18 

27: l4.t 

34*13 

352 5.lr 

22216 

32: S.& 

2M.O 

31-lo : 

3&z 2.2 

392 2.2 
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III* RADIO(l!EEMICAL ANALYSIS 

Tables Twenty-one and Twenty-two show the radiochemical analysis 

made by AFL for the 1954-1955 surveys: and Tables Twenty-three, Twenty- 

four and Twenty-five for the July 1956 survey. 7 In two pools of 19 and 

15 feet fish muscle samples collected in late July 1956 and analyzed 

by AFL, no radiostrontium was found. 

Tables Twenty-s1x and Twenty-seven show the radiochemical analysis 

made by NRDL for the 

Twenty-nine, Thirty, 

4 
survey. 

February 1955 ~urvey,~ and 

Thirty-one, and Thirty-two 

Tables Twenty-eight and 

for the February 1956 

Tables Four, Five, Six, Eleven, Twelve, Sixteen, Seventeen, 

Tw=%5 Thirty-three, Thirty-four, Thirty-five and !Birty-six show 

analyses by HASL. 

Cs137 accounted for an appreciable portion of activity found 

in most of the plant life. However, in terms of .a potential biological 

hazard the stron-klum-90 activity is of most interest. 

At one year post detonation NRDL reports: "---In muscle and 

viscera samples of the animals from Rongelap, Utirik, and Rongerik, 

Sr8g contributes approximately 0.5 percent of the total beta activity. 

Srgois present in an approximately-l:1 ratio: with Sr8g . Since the 

Hunter and Rallou calculations indicate that Sr 89 and Srgo each contri- 

bute about 2 percent of 

fission, there does not 

.into the soft tissues. 

radioactivity was found 

the total beta activity at one year after 

appear to be any fractionation of radio-strontium 

As expected, most of the internally deposited 

in the skeleton. 

0FFIKixL USE ONLY 
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"Tissues of a f'ew marine specimen were analyzed for Cs 13' (37-year 

half-life) since this nuclide was present in high concentrations in 

water and coconut milk from this area. The tissues of the rooster. and 

of the coconut crab contain significant amounts of cs 
137 

. A very high 

fraction of Cs 
137 

activity was noted in the muscle of the rooster (40 

percent of the total beta). * Further radioanalysis of marine specimen 

indicated that the rare earth group constituted a few percent of the 

total beta activity. 
106,106 

Ru and ,y5-Nby5 contributed the largest 

percentage of the total beta activity." 

The AFL reports: 

t* --Jj%e S,9o values for food plants, except coconuts, 
collected in October 1955 approximate theoretical porpor- 
tion of mixed fission products activit t 1.7 years, 4 per- 
cent. Coconuts contatied 0.1 percent with appropriate 
correction for time of collection,--- 

11 ---In contrast to the strictly marine forms, t 
$6 

coconut 
crab, which feeds principally on land plants, had Sr levels 
of 3 percent in the muscle and I2 percent in the hepato-pancreas 
or liver, where calcium salts are stored.. The radioisotopes in 

from the carapace were found to consist entirely 

11 ---Radionuclides of Sr, Cs, Ce and their daughters did not 
account for the total activity in most (fish} samples analyzed. 
Complete fission product analyses of samples collected at 
Eniwetok and Bikini Atolls indicate that non-fission-product 
radionuclides may account r more than half of the total 
activity in som: fish. 83 2s contributes one-fourth or more of 
the total activity in shark muscle as determined by radiochemical 
analysis and confirmed by following the decay." 

(!Z.n 65 is not a fission product.) 

The two year survey b~3JRDL continues to indicate the high 

* See Section IV 
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Radiostrontium, Radioceslum and Radlocerium- 
Pra&fi~eodgmium In Biological Samples, 
December 1954-January 1955 (m) 

Percentage of' Total Activity 

Island Organism 89 Sr 
90 C8137 Cel%P+ 

Rongelap Atoll 
Oejen #3:t coconut milk 

muscle 
#U mullet muscle 

LabaredJ if29 aoconut milk 
#&! tern bone 
#3 tern bone 

Mellu #&I dogtooth tuna 
muscle 

Rongelap Ac2Ty coconut meat 
#28 coctmut mllk 

pandanus fruit 

m- 

Dates of analyst8 

0.86 
0.0 

(0.5 
. ;*; 

. 

0.0 

x 
<0:1 
'0.1 

- 

4.0 
0.0 

0”:: 
1.3 
2.5 

81.‘ 
0.0 

72. 
0.0 

67. 
0.0 

76, 

::; 

4.0 

26. 
78. 

% . 

0.0 

71. 
0 .O’ 
20. 

0.0 
28. 
26. 

03 

P--=y 1955 Sept. -Y l 

f% 
Aug. 
1955 



_gc) in Mologlcal and Lagoon Bottom Samplea 
froa~ Rongelap Atoll, October 1955 (m). 

Island SUlple 

Qr W 
Total Perce;lt 

Activity of ‘Potal 
d/in/e Activity 

Rongelap 

Lebaredj 

Kabelle 

LabaredJ 
. 

LabaredJ 

Kabelle 

Labaredj 

Ubelle 

coconut meat 
pandanets f+t . 
morinUa~ 
arrowroot corm 

coconut crab muscle I 
I1 II “liver ” VI n salts of carapace 

” cuticle n ” 
gl,t cl? ~2;; and muscle 

bonl,to muscle 
liver (1 bone 

gro~permm~;le 

goatfish muscle 

150 
1,700 

3:F 
5,500 

42 

‘tern muscle 61 

pee, EoEtom, depth top .inch 
! @, fraction 

I 

7th inch 
contalnlng particle6 
x0.074 mm diameter. 

x 
47 
40 

440 
1,200 

40,000 
25,m 

0 

%:16 
3.2 . 

2.9 
12. 
50. 
29. 

0" 

: 
(0.6 

0 
0 
0 

0 

0.73 
0.71 

l Wet weight basier except lagoon bottom which is on a dry 
weight basis. 
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TAk 21 

Radiostrontium In Plants Collected at Rongelap Atoll July 23-24, 1956 

Counted September 4, 1956 (AFL) 

Total 

.;&!i.?.! ! 4 /activity SrgO Calcium "Sunshine 
$A] Plant Tissue Island d/m/g wet d/m/g wet g/g wet units" Sr8';Srg0 

Breadfruit Pulp Rongelap 

Morlnda Pulp & Seed I! 

Pandanus , Seed !1 
t 

Arrowroot . ’ Pulp & Skin V 

Coconut 

II 

Milk 

Meat 

I, 

I' 

Milk 

Meat 

Kabelle 

I! 

42.0 0.82to.03 

80.4 3.eo.1 

79.7 2.2to.G 

108 2.520.6 

262 0 

64.6 0 

36,9 0 

148 0 

Note: Specimen nwnbers will be forwarded later. 

0.000628 5&o 1.77+ 0.10 

0.00136 69420 3.6820.22 

0.00450 150f44 0.76fo.06 

0.00333 294+39 1.48fo.05 



. . 

Radiostrontium In Land Hermit Crabs (Cenoblta SJ.) 

Collected at Rongelap Atoll July 23-24, 1956 (AFL) 

Radioactivity as of Counting Date, September 10, 1956 

Total 
Specimen Bactivlty srg" Calcium "Sunshine 
Number Tissue Island d/m/g wet d/m/g wet ,p/cr wetl. im3 t.9 ” -_._ _- Sr89,Sr90 . 

I-Q9 
I 
,' 

’ Liver 
:’ Muscle 

Skeleton 

Liver 
Muscle 
Skeleton 

I-El. ) Muscle 7‘ 
Skeleton 

I-L;2 Skeleton 

Kabelle 
I' 
II 

Kab$lle 

1, 

KabT,lle 

Roncelap 

2113 
434 
5410 

633 
273 
4100 

42f2 
62+22 

0.00304 

2400fg 
0.00320 
0.206 

;i764 

13lOI3 

0.00718 31lo+g46 
0.00223 491ofi170 
0 -202 2gc;oq 

90% 
2130+130 

0.00919 
0.189 

13lOf5 0.177 

5120+382 
4440+158 

3360%4 

1 .eo.3 
0.0 
0.24*0.02 

3.6f1.6 
2.420.75 
0.58fo.16 

0.7lfO.05 
0.32fO.04 

0.48fo.14 



TABLE 25 

Radioactivity in the Top Two Inches of Soil 

Collected at Rongelap Atoll July 23-24, 1956 

Counted September 26, 1956 (p_~r,) 

Specimen ,i 
Total 

1 activity Srg'(Wet) Calcium "Sunshine 
Number Island d/m/g wet d/m/g I& dry units" s,8g:Srgo 

l/d 5562 Rongelap i-750 23of12 0.437 364+20 0.3Ofo.02 
;i IL 5543 Kabelle 58700 1738234 0.423 2511t48 0.10fb.01 

- 

? 
5 

- -. . _I 1___ - -. . . 



TAESE 26 

Radiochemical Composition of Residual Contaminati.on (mDL)* 

Percentage of Total Activity Observed (a) 
- 

Material Radionuclides 

SP Sr90 Rare Earths $35 (b) 8,106 (b) 0137 

Arrowroot 

. Breadfruit 

1.3 

NDA (c) 

5.9 3.0 0.5 7.8 80 

6.3 50 19 NDA 24 

Coconut Frond 1.2 5.0 80 4.2 6.7 1.6 

Coconut Meat NDA NDA 1.2 NDA NDA 95 

Coconut Milk NDA NDA 0.9 NDA NDA 96 

* 
Grass 1.3 4.6 74 6.4 4.8 8.4 

Pandanus .0.5 2.4 1.2 0.2 0.6 95 

Papaya 1.6 7.3 37 31 12 11 

Coral 3.2 14 67 10 4.5 1.1 

Soil 0.8 2.2 73 0.i 23.3 1.1 

Lagoon Bottom 1.1 5.0 82 0.2 13 hDA 

Cistern Water 2.9 8.6 41 24 20 13 

Ground Water 0.8 2.5 49 20 

9.1 

16 9.2 

Lagoon Water 0.9 4.0 76 7.0 0.8 

(a) Values as of 15 July 1955 (16 mos after the nuclear detonation). 

(b) NbS5 and Rh106 may be calculated from the reported parent values. 
(c) No detectable activity.. 

*Collections made about February~l, 1955. 
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TABLE 27 
~ . 

T.’ 

Radiochemical Analysis of, Fish and Chicken 

lsla nd Fish 

- 

Weight 

(g) 
Tissue 

Total Beta 

Activity 

(d/m x 10w3) 

Fcrcentr~ of Total beta Activity 

Rare 
SrS9 Sr90 

Earths 
a137 &)6_*1~ # 

Rongelap Atoll 

Rongelap Pelargic 
Lagoon Snapper 

Flat Fish 

Gejen + i 
Coconut Crab 

Spider Snail 

Spider Snail 

Red Eye Crab 

L.abaredj Killer Clam 

Rottge lap ROOSTER 

_llttrik Atoll 

lltlrik 
Eel 

!!!;t:e:f!y Fish 

503 

Viscera 

Gill 
Muscle 

1.0 3.2 

0.3 3.2 

0.2 -(a) 

597 

1008 

26 

11 

30 

Muscle 
Viscera 

Muscle 

Viscera 

Total Body 

Total Body 

Total Body 

82 1.2 

3 0.4 

20 0.2 

40 0.6 

585 0.1 

175 0.2 
225 0.7 

1204 0.1 

432 0.1 

29 1.1 

0.5 5.6 

0.1 18 

0.2 1.3 

0.6 1.9 

0.1 7.8 

NDdb) 1.9 

0.8 1.6 

2.1 

5.3 65 

1.0 

2.10 

1140 

24 
iti!, 

;30 

Total Body 60 0.2 0.2 2.5 

Muscle 11 

Viscera 23 0.6 

Liver + 7 2.0 
Skin 12 1.3 
Tibia 101 0.2 

0.5 

1.6 

1.0 

0.2 

2 

14 

4 

51 

1.4 

40 

1.0 

Total Body I 1.1 
Totai Wy ‘7 

0.9 11 

hlds;rle I 0.8 8.2 
Vi;.‘erd 100 0 ‘2 0.2 .___--.___-__--__------_-.--_.--_-___.-._--.-~_-_~__ A9 _-__ 0.04 

- 

(‘1; hl<l data I,lk( I1 

. 

0.07 

14.2 ’ 61 



TAEEE 28 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll 

Sample 

No. 
Sample 

Wet 
Tissue Wt. Ca 

Beta Acttvity Gamma Acovity Nuclide Activity Per Cent of 

(g) (mg) 

(d/m/sample dim/sample Nuclide Total 
x 10-4) 

d/m/sample Sunshine Units 
x 10-4) x 10-4) Activity 

1509 

1513 

1520A 

1520C 

152oD 

1520B 

Killer Clam Soft Tissue 1800 743 20 33 

Killer Clam 

,J 

Soft Tissue 882 1565 31 83 

Langousta 
Crab 

Soft Tissue 79 330 1.3 

Soft Tissue 57 2343 0.75 

Soft Tissue 73 2900 0.75 

2.1 

Red Eye 
Crab 

3.8 

Red Spot ted 

Crab 

Coconut 

Crab 

Soft Tissue 114 3.5 

0.43 

3.1 

Kabelle Island 

1538 Snapper 
Fish 

Muscle 281 85 0.95 0.69 

Skin 89 987 1 4.1 

R.E. NDA 0 

Sr90 2:4 + 0,69 0.12 

co66 2090 63.4 

R.E. 77 2.5 

Sr90 83.8 + 0.90 2.7 

co60 7370- 89 

R.E. 26 20 

Sr90 NDA 0 

R.E. 37 49 

Sr90 0,13 + 0.07 0.2 

R. E. 15 
SrgO 1.28 + 0.18 

20 

1.7 

cs 137 26 7.4 
RE. 0.58 16.5 

R.E. 4.1 
e.90 
“A65 

XDA 
58 

R. E. 2.4 2.4 
SrgO 0.53 + 0.76 0.5 

Zn65 380 - 92.7 

4.2 
D 
84.2 

l@ ” i 42 

2436 + 31 

0 

3+1 

20 + 3 

6 

24 + 34 

(Continued) 



‘IzpIBI;E 28 (Continued) 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll 

Sample 

NO. 
Sample 

Wet ca 
Tissue Wt. 

Cmg) 
(R) 

Beta Activity 

(d/m/sample 
x 10-4) 

Gamma Activity Nuclide Activity Per Cent of 
(d/m/sample Nuclide (d/m/sample Total 

Sunshine 

x 10-4) x 10-4) Activity 
LJnits(a) 

Gill 28 403 

1630 Grouper 
Fish 

Whole 169 2190 

1629 !! Sand Crab Soft Tissue 46 1090 

1637 Spider 

Snail 

Soft Tissue 90 713 

1638 Spider 

Snail 
Soft Tissue 56 175 

1.7 2.1 R. E. 
Zn65 

1.8 77.9 R.E. 13.3 7.4 

Sr90 1.7 + 0.92 0.1 35 -I- 18 

Zns5 6230 80 

1,3 2.3 R. E. 0.8 
Sr90 4.72 + 0.59 

18.7 18 Ru106 

R. E. 
Sr90 

360 
1210 

5.28 + 0.47 

11900 

1.95 + 0.60 

0.6 

2.9 196 + 25 

19.2 
65 3362 30 

0.3 

102 68 R.E. 

SrgO 

HDA 
210 

0 

100 

116 

0.02 502 + 331 

0) 
(bl 
(4 

Sunshine Utrit * 0.001 pc SrgO/hg ~a. 

R.E. = Rare Earth Group. 
NDA l No Detectable Activity. 

February 1956 
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Radiochemical Analysis of Biological Specimens from Rongelap Atoll (NRDL) 

-- .--- -_ - I. - -- -- --r--v- 

S3 mple 

No. 
Sample 

Wet 6eu Acuv~ty Gamma Activity Nuclide Activity Per Cent of 
Tissue Wt. Ca Sunshine Units(a Total 

<g! img) 
id/m sample) (d/m/sample Nuclide 

x 10-4) x 10-4) 
(d/rnIzimple 

x10 ) Activity 

_--- 
Rongelap Island 

1502C Goat Fish 6one 29 

Vijc*era 10 

Skirt 28 

Muscle 87 

860 1.5 217 R.E.(b) 

SrgO 

Zn65 

37.5 4.9 2.6 R.E. 0.68 0.14 

sr90 NDA 0 0 

Zn65 250 89.3 

337 0.2 2.4 R. E. 
sr90 
ZG5 

111 1.1 2.1 R. E. 
Sr90 

Zn65 

NDA(C) 0 

112 1.7 7.3 587 + 90 

240 89 

2.5 
0.34 + 0.26 

‘230 

NDA 
0.46 + 0.76 

- 190 

12.5 

1.7 45 + 34 

95.8 

0 

0.4 189 2 313 
90.6 

(a ) 
Ib) 
(c ) 

Sunshine Unit = 0.001 prz Sryo/kg Ca. 

R. E. = Rare Earth Group 
NDA = No Detectable Activity 



TABLE 29 (continued) 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll 

Sample 

No. 
Sample 

-- - 

Wet Beta Activity 
Ca 

Gamma Activity Nuclide Activit] F%x Cent of 
Tissue Wt. 

Sunshine 

w 
(mg) 

(d/m/sample (d/m/sample Nuclide (d/m/sample Total 
x 10-41 x 10-4) x 10-41 Activity 

Units(a) 

Viscera 

737 a . . .ie:me; S.& Tissiie 

Snail 

Ge jen Island 

1621 Snappet Head 

Fish 

Skin 

Bone 

Muscle 

258 

nnr LI1 

219 

73 

173 

511 

Viscera 87 

11450 

224 

3250 

1315 

3270 

190 

5 8.6 R.E. NDA 
sr90 2.5 + 1.38 

2.n65 620 

0 

0.3 lO+ 5 

93 

4.6 Il.9 R. E 59 12.3 
sr90 1.36 + 0.34 0.3 276 + 69 

Zn65 1090 91.6 

6.6 24.7 R.E. 
St90 

NDA 

1.65 + 2.4 

1.0 11.8 R.E. 
Sr90 

NDA 

0.68 + 0.48 

5.5 15.7 R.E. 
S,9O 

Zn65 

NDA 

1.52 0.44 

1540 

0 

0.2 23 + 33 

0 

0.7 24216 

0 

0.3 21+6 

98 

5.4 16.8 R.E. 3,5 0.7 

Sr90 0.22 -I- 0.35 04 53+ 88 

Zn65 1600- 95 

6.1 15.9 R. E. 11 1.8 

S*90 1.2 + 0.29 0.2 

Zn6’ 148; 93 
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Sunshine Units of F’lant, Water and Soil Samples 

Sample Island 

PLANTS 
Sa?ilple Calcium 

Weight Content 

(g) (mg) 

S*YO Sunshine Units 

(d/m/sAmple) (2.2 d/m SrgO/g Ca) 

Portulaca 

Papaw Rongelap 240 338 2402 33 

Coconur Husk Rongelap 200 162 3402 29 
Eniaetok 23 58 1502 24 
Gejen 360 47 4202 24 

Coconut Meat 

Coconut Shell 

Coconut Milk 

Coconut Leaves 

Coconut, Whole Gejen 1’70 19.5 1572 22 

Arrowroot Tuber Eniaetok 305 1140 2502 26 
Silo 280 383 732 16 

Gejen 103 114 1962 35 

Arrowroot Leaves 

and Stalks 

Pandanus Keys 

Pandanus Leaves 

Pandanus Air Root 

Eniaetok 223 178 10000 + 100 
Gejen 23 398 5380 ; 106 

Rongelap 450 28 llO+ 60 
Eniaetok 160 40 185 29 
Gejen 190 20 2Si 23 

Eniaetok 90 16 25+ 18 
Eniaetok 120 8 NDila) 
Gejen 85 23 NDA 

Gejen 140 20 412 21 

Eniwetak 35 69 19.7 + 37 
Utlrik 36 163 ND2 

Gejen 15 385 290 + 44 

Eniaetok 180 86 1060+ 50 

Eniaetok 215 134 420; 44 

Eniaetok 10 65 4602 41 
Gejen 32 43 NDA 

Eniae tok 

Gejen 
46 . . .__ 
30 

23 202 33 390 + 650 

14 1052 27 3360 + 840 

2.56 x lo4 + 250 

6140 f 120 

3222 44 

950 + 76 
1200 5 190 
4060: 240 

1801+ 960 

200: 320 

635 + 520 

706 + 600 
0 

0 

955 + 500 - 

1300 + 250 
0 

3600 + 520 

103 + 10 
86; 19 

78OZ 140 

340+ 50 

5600 + 280 

14002 150 

3200 + 300 
0 

February 1956 
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Sunshine Units of m, Water and Soil Samples 

-- 

Sample Island 
SOILS 

Calcium in kg of Soil (g) Sr90 
( d/m/liter) 

Sunshine Units 
(2.2 d/m Sr9O/g Ca) 

Depth, (0- 1 in. ) Rongelap 316 

Gejen 341 

Eniaetok 3.52 

Sifo 350 

Eniwetak 360 

Utirik 268 

Cistern Rongelap 
Utirik 

Well Utirik 88 
Uttiik 80 
Eniaetok 2300 

Ocean Roclgela p 352. 
Utirlk 408 

Eniwetdk 402 

Lagoon Rongelap 456 

Eniweta k 13’7 

Utirik 441 

WATER 

Calcium in Liter (mg) 

48 

61 

3.3 x 104 + 1.3 x 103 47 + 2 

5.26 x 106-+ 5.2 x 103 7 x 103 ; 70 

2.1 x 104 .+-2.2 x 103 28; 3 

1.3 x 104, 1.0 x 103 175 1 

5.8 x 104, 2.3 x lo3 73 5 3 

4.8 x 104 + 3.0 x lo3 92-1-6 

Srgo(d/m/liter) 

1180 + 10 

20; 14 

1.1 x 104 e 230 

147 + 104 

39 + 10 
NDA 
NDA 

201 t 54 
u 
0 

NDA 

NDA 

NDA 

0 

0 

0 

!90 “ 68 188 -+ 68 

NDA 0 

204 ;- .ifjO 2082 150 

-_ --- _- 

(a] NDA iqdir:ate$ IIO derei.fahle d.<‘!\‘!iy 

February 1956 



Table 33 - See Table 4 

Table 34 - See Table 5 

%hle 35 - See Table 11 



TABIS 16 

2.7 = o.ti 210 f 11 
imOW1mti mxn)-lste 

lo.lo-% 10 

-Ez :.; 

ilEC@*ti l O.cm~Ol 
0.030 a o.ol6 ‘O.W23Y 1wz6m 

i. 
iMlOaql~t.4 O.CC&oC, mxpkA.0 

- tit - W.i@t - Data L600 'PO 
. . . . 391ro 1 170 
. . . I 
. . . . ",I$ :3ig 
. . . . 20.?0 t 130 

0.16 

z 
t. 2.8 O.O8 
2 0.57 

lo t o.lDo 

L.5 2 0.1 

0.9P 0.03 

60 1 2.0 0.06 
31 2 0.21 

LO 2 0.2 

0.90 2 0.03 

7.6 f. 2.0 8.1 

TotALk 
&s!b!Es 

0.29 
0.31 

0.32 

0.:5 

0.37 
0.X 

0.35 
P.35 

3.56 
6.344 

0.36 

0.35 

0.32 

u.?o 
3.32 

?a77 us-%-m HldL b-b-56 ln31 39 

. A. d 9-S% 

* Isotopes, -corporated, Westwood, N. J. 

i&t+ Nuclear Science and Engineering, Pittsburgh, pa. 

Counting Ihte September - October 1956. 



Atthetime 

variety of aninrals 

and representative 

5lst-5jrd days and 
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IV, IXERNAL Co'RI'~ATIOM OF AMIMLLS 

of the fallout on Rongelap Island there were a 

present. These were left to live on the Island, 
~-CC_._ 

numbers were collected on the 8th, 25th, 33rd, and 

then sacrificed. Tables Thirty-seven, Thirty-eight, 

and Thirty-nine, show the relevant data concerning external doses to 

the animals while living on the Islmd, and an analysis of their in.- 

a 
ternal contamination. 

Over 90 percent of the activity in the body of animals was in 

the skeleton. At82 days past detonation, 

beta activity of the pigs was due to Sr 89 , 

percent rare earth group. However, it was 

62 percent of 

seven percent 

reported that 

the skeletal 

,140 
) and 10 

,t ---In the six 

months periodgost detonation neither significant gross changes nor 

pathological changes whkh cotid be definitely ascribed to radiation 

were detected in any of the anin~ls. 
n8 

Table Forty shows the 

6 
two years post detonation. 

percent of that of a rooster 

activity of a rooster and rats collected 

The gross activity in the rooster was 40 

from the s&me locality at one year post 

detonation. About 86 percent of the total body activity was in the 
* 

skeleton. 

Since these animals represented interesting cases of living 

continuously in a heavily contamimted environment, an analyses was 

made later of some rats and.a rocder collected at the two year 

period (Table l%rty~one).p These data are obviously not complete 

nor precise but do indicate the relatively low body burden of 

strontium-9Q. 

oJ!TxIALusE ORIJY 



llortality and titernal Radiation Dose of Aninx& from the Living Areas 
of Groups I and IV 

Series D 

360 r (Day 51-53) 

Series C 

34Or0W 33) 

Series A 

280 r(Day 8) 

Series B 

330 r(Dw 25) 

‘Sac’d 
TOTAL 

%ternal dose 

/ 
-Day of 
Collectio 

n&lls 

Hens 

lotal 
bc'd 

ead xi- 
-- -- 
2 
W44 

otal 
.ec'd 

m ead 
i 
D 

6 8 1 1 
Day23 Dw23 

Chicks 

Ducks 

pigs 4 
Da 
-iiy 3 sow L 57 #6 
82 #24 

. 82 25 

1 7 
Day45 

Animals from Group IV area; all othenrfrom Group I area 
(Group IV area animals reccd 32 r external dose). 
Dsy Post Detonation 

. 



Beta and Gmma Actjvlty of Chickens from Group I Area 
(UC x 104) 

Hen #l Hen #2 Hen #39 Hen #36 Hen RJ5 Hen #7 Hen ti21, 

Day of death** Day 23 Day 23 Day 74 Day 97 D&y 121 Dty 138 I)::. 1.59 

Dey analyzed'" Day 24 Day 24 Day 79 Day 107 Day 122 Day I+40 D:.y 159 

Tissue Beta Cama bet* hmna Deta Gamma Bete Emma Beta Gwum not& Cmma Beta Gamma 

Tibje 7600 3850 8180 4610 133 695 253 21‘.5 59 41.3 31.3 33.2 8.1 

Skeleton :i 11030 55800 

r 

900 66900 1930 8600 , 3670s 3120 850* 600 454" 437 117.V 
Liver 119 21 352 271 12 'U 34 32 33 17.7 13.5 10.7 1.8 

Gizzard 4.1 17 ’ 7.0 8.5 7.6 10.3. 7.9 3.6 0.6 

i;izzard (content) 0.93 - 1.4 - 7.5 1.2 0 0.3 

ClYJp 
I 

0.43 5.0 2.0 7.9 - 12.2 9.3 4.5 0 

Intestine (L) 0.63 10.0 3.0 6.3 
nnd contents 

4.0 10.7 8.9 .29 

Intrstine (S) 
and contents 1.6 4.0 * 3.0 - 8.4 6.4 
Pancreas * 0.16 - - '- 0.75 0 

Spleen _ - 1.0 - - - - 0.26 - 

Kidney 198 46 1.17 9.0 9.0 u.2 10.0 Ur? 12.4 0.79 0.23 

Lungs (Alveoli) 17 3.8 0 26 0.57 4.0 2.0 1.4 4.5 5.6 4.3 16.8 0.83 

Trachea / 0.24 2.0 1.0 10.7 3.7 0.9 0.2 - - 

Turtinetes 3.87 19 22 15.3 7.6 - - - - 

*Calculated ushe ratio of ,gmma activity skeleton/tibia 
**Day post dstonat~on 



TABIE 39 

Radiochemical Analysis of Tissues and Urine of Pigs from Group I Area 
on 82nd Day Post-Detonation 

Beta hctivity - d/m/total s&zple 

GrCX33 
sample Activity Sr 

@3 
3auI" Total 

x 10-3 x 10-3 x lo-= Fare %rth 
x 10') 

?i,o #24 (25.6 kgm) 

Skeleton {totr::) 8890 5660 1010 

Liver 31 0.40 0.33 6.4 
Colon E Contents I2 5.0 2.4 3.2 
Lung (Alveclsr) 1.5 3.22 0.20 C.8 
Stomach 1.2 0.22 1.1 1.3 

Intestine (Small) 2.3 0.62 0.50 0.51 

Kidney 3.3 0.21 0.42 0.74 
Remaining Tissues 690. - - 

Total 9630 5667 665 1020 

Urine Sample, 24 hr 13 8.7 1.2 1.6 

'ig #25 (22.7 k@) 

Skeleton (total) 8600 5100 530 690 

Liver 27 0.53 0.20 5.5 
Colon & Contents 16 5.0 3.2 4.9 
Lung (Alveolar) 1.1 0.26 0.23 0.33 
Stomach 2.0 0.29 0.13 0.30 
Intestine (Small) 2.6 0.83 0.68 0.88 

Kidney 3.1 0.14 0.19 0.52 
Remaining tissues 220 

Total 8870 5107 534 702 

Urine Sample, 24 hrs 6.2 4.4 0.40 0.54 

.xJmiiY 

ross Beta Activity Skeleton Total Body Urine (24 hrs.) 

Bf sI?9 ILO ., 6 62:: 5x 69.0 7.9 
Rare Esrth 9.7 9:o 10.5 

78.5 73.5 87.4 

All values corrected for decay. 



Summary of Gross Beta and Gamma Activity in 
Ronge lap Is land Animals @RN 

Sample 

---- 

Radioactivity 
No. of Average Beta Gamma 

Samples Weight (d/m/sample (d/m/kg (d/m/sample (d/m/kg 
(g) x lO”4) x 10-4) x 10-4) x 10-4) 

RCXVICr 1 2250 

Skele*on 560 52 93 101 181 

MUX le 1050 5.1 4.9 6.9 6.6 
Lastrointesrmal Tract 185 ’ 0.8 4.3 1.6 8.7 
L.tver 192 2.4 12.5 9.4 49.0 
RC,piramr) TracI 32 .0.2 8.7 0.4 17.4 

Jotal Artlvity 60.5 119.3 

R31’ 4 62.9 

SlieleIoll 4.1 0.73 179 0.15 35.5 
1iedi.i 5.4 0.15 36 0.1 18 

MllSCk 39 0.03 7.5 0.M 10.2 

~3W~Jl~J~eXl~lal Tract IO O”32 32.0 0.27 27 

LI\Cr 3.6 0.08 21.7 0.06 15.6 

Kesptratorv Tract 0.5 0.03 62.0 0.02 36.0 

Totdl A:.ttviry 1.34 0.64 _. _--.- 

Februar; 1356 



ANALYSIS OF RATS AND A ROOSTER COLLEXXXD 

ON IsLMD OF RONGELAP PEEWARY 1956 
-. 

Rats wet d/m Srgo/sample Ca/sample(gm) 
wt. 

1515 Carcass* 4417 642 * 23 0.533 

1516~ ” 62.5 315 2 62 0.315 

1517c ” 32.3 367 t 21 o-353 

** Does not include head, femurs, tibiae and viscera. 

Rooster 

1510 Femur 26 .o- 1210 ,+ 39 

1510 Tibia 41.0 5702 + 119 

*** Dry weight of 2 femur halves. 

5.19 

9.50 

105 +3 

272 f 5 

“S. u. = 2.2 d/m SrvO 
gm Ca. 
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OFFICIALUSE ONLY 

V. RESIDUALACTMTY INPACIFIC OCEAN 

During February-May, 1955, a survey was. made by the Health and 

Safety Laboratory-of the U. S. Atomtc Energy Cc&mission and the Office 

of Naval Research (Operation Troll) of the Pacific Ocean extending from 

the Marshall Islands westward across the Pacific, northward to Japan, 

then west to San Francisco. 

The Chart represents data xm activity found in sea water and 

plankton. Table Forty-two shows some representative data on activity 

versus depth of water sample. 
10 

!i%blesForty-three and Forty-four show 

10 
representative data for marine life. 

Below is a summary of some of their conclusions: 

1. 

2. 

3. 

4. 

Sea water and planktan samples show the existence of wide- 
spread low-level activity in the Pacific Ocean. Water 
activity ranged from O-570 d/min/liter and plankton from 
3-140 d/&n/g wet weight. 

There is some ccxlcentration of the activity in the main cur- 
rent streams, such as the North Equatorial Current. The 
highest activity was off the coast of Luzon, averaging 190 
d/min/liter down to 600 m (April 1, 1955). 

Analyses of fish indicate no activity approaching the 
maximw,n permissible level for foods. The highest activity 
in tuna fish was 3.5 d/min/g ash, less than 1 percent of 
the permissible level.* 

Measurements of plankton activity offer a sensitive indica- 
tion of activity in the ocean, 

* Based on Z/10 m.p.c. of that fur atomic energy workers. 

OFFICIiulUsE ONLY 
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On June 11-21, 1956 another survey of radioactivity in the sea 

was conducted near Bikini and Eniwetok Atolls by the AFL. Since June the 

survey was conducted during the Spring 1956 test series of,detonations, 

relatively higher activitiesmight.; be expected. Table 
11 

marizes some of the .&&a- It will be noied that the 
-y._. 

separate report) activity value for plankton is about 

than the average surface water value. 

Forty-five sum- 

average (see 

7,000 greater 

OFFICW USE ONLY 
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r . 

46 6314 
P 

45 78/6 d 

TROLL CRUISE 0 24/9 
_.- I 

2183 , 

8123 

_~_.__ _..._ ~~~__~____~~~____~~~~~~~_~~~_.~ _... ._ 

Disintegrations per minute per liter of seawater/disintegrations 
per minute per gram of plankton. 



TjiB.LlI 42 

Water Sample5 at Stations . 

Stations Sample No. Depth, m d/min/liter Stations Sample No. Depth, m d/ mlh/liter 

1 3 0 

4 u 
5 24 

6 43 
7 64 

8 88 

9 128 

10 169 

11 250 

IL 340 

13 437 

14 552 

24 

60 

42 

96 

30 

90 

2 18 0 

19 9 
20 25 

21 44 

22 63 . 
23 85 

24 119 

25 155 

26 222 
2-7 296 
28 370 

29 468 

120 
- 

110 

9 

120 

3 34 0 
35 9 
36 28 
37 55 
38 79 

39 110 
40 164 
41 Pretripped 

42 325 
43 426 
44 534 

45 646 

60 

60 

42 

(-15) 

57 
. . 

84 

4 49 0 36 
50 9 66 
51 25 87 
52 51 It) 
53 71 24 
54 98 160 
55 136 27 
56 184 0 
57 279 0 
58 373 45 
59 478 36 
60 590 100 

3 

6 

5 66 
-_ 

67 
68 

69 
70 
71 

72 
73 

74 
75 
76 
77 

0 51 
9 210 

26 120 
52 45 
7 3 160 
9b 96 

142 36 
190 (-320) 
2&O 110 
369 b7 
468 72 
579 110 

6 HI 
82 
83 
84 

85 
86 

b7 

88 

b5 

90 

91 
92 

Doubtful Cast 

7 96 0 

97 9 
98 27 

99 54 

100 76 

101 108 
102 154 

103 205 

104 202 
105 293 

106 404 

107 519 

8 112 0 

113 9 

114 27 

115 54 

116 77 

117 109 

llb 153 
115 197 

120 Lb1 

121 357 

112 449 

IL3 55.2 

66 
72 

(-Z, 
48 

72 

,‘9”, 
57 

60 
b4 

72 

66 
0 

100 
120 

(-14:) 
6 

42 
27 

130 
26@ 

0 

66 
140 

9 
96 

(Z, 
21 

100 
Ik 

100 
99 
94 

, 
I 
! 



._.~ - -. --. _. ~~. ---.. 
Radioactivity by Tissues of Yellowfin Tuna dnd Sh;srk 

. 
i 

from the “TROLL” and Other Areas. Values 

in Disintegrations per Minute 

c --.. ___ 
per Gram Wet Weight. 

_. __ __... .____.-____.____-. _. ~__ .~ 

Yellowfin Tuna 

i No. of Light Dark Bone 
Skin Muscle Muscle Rib-Vert. 

C.I. 
Li\er I’ract Gonad Gill 

/Off Morotai 

1 Off Morotai 

(Off Morotai 

I 
I Average 
I 

i Eniwrtok 

4-I-55 

4-l-55 

4-l -55 

Z-12-55 

i Poniipe 12-16-54 

/Shark 

(stn. 4 
! 

9A 

/ 9A 
I 10 
I 151 

29 

3-14-55 

3-18-55 

3-18-55 

1-18-55 

3-24-55 

4-I-55 

12-s-54 

l-2’) -55 

12-l-54 

0 

3 

2 

3 2 

1 7H5 

6 

LO 

11 

15 

0 

171 

44 

6 44 

1 687 

1 1320 

19,16 10,lO 

4.9 12,H 

10,Ll 898 

13 9 

70 

79 

22 

10 

32 

18 

13 

11 

18 

142 

124 

1 7.3 

608 286 

15 

11 

19 

19 

30 

L6 

20 

4.24 

090 

9.22 

IO 

101 

Cxrtilagc 

0 

4 

0 

9 

8 

4 

101 

72n 

O.,d 5 

13,16 9 

10.22 0 

11 5 

2820 172 

742 

19 

13 

28 

40 

4 

56 

27 

h71 

2670 490 

I HOOO 5H3 

17 1 0 

7 6 

6 13 

10 10 

90 



TABLE44 

Observed Values of the Radioactivity of Tissues of ~r.ef Fishes by Are;1 ;md 

Vallteh in Disintegrations 
per Minute per Gram Wet Wright. 

__~----__ -------..---__. ___ ~. _-_-_-__ 
11 ruk Squirrel Damsel .- Grouper Stiraeon 

I- Skin 48,16.45,29.38 26 48 29.0,10.35,0 
Muscle 12,14,16,12,11 * 4 9 16,12.14,10,7 
Bone 10,32,39,42,0 25 55 27.56.6,O 
Liver 70,58.58.52,53 30 323 35.&a.72,15,307 
G.I. tract 33.28,31,10,18 49 10 76.47.47,57,65 

Guam Blenny 

Skin 10,18.24 71 44 
Muscle 14.12.12 17 20 
Bone 28.45.13 40 44 
Liver 126,27,51 408 310 
G.1. tract 105,&U 2344 64 
Entire 194,160,144,184,207 115,337.728,321 

Parece Vela ---. -__ 

Skin 4.5 13,13.0,14.13 
Muscle 8.13 15.15,9,12.14 
Bone 7.9 38,30,17,0,172 
Liver 12.0 36,65.98,138.81 
G.I. tract 6.88 10,12.9,79,132 
Entire 85 335 ,, 

3kinawa Butterfly Fish “Catfish” Cardinal 

W rasse 
-- 

t1,37 
17.19 
66,4 3 
116,68 
74.633 

Brotulid 

SiRanid Snapprt 
-- ~ 

13.22 23 
17,ll 17 
5,33 
86.51 
387.289 3 

14 
19 
40 

- I 

20.18 

Skin 17.0 6 13,17,15,0,5 
Muscle 13,9 13 14.15 21,5,12,6,10 
Bone 0,O 0 10.14 32,0,12,18.30 
Liver 12.0 19 0,0,0,19,31 
G.1. tract 10.15 20 8,21 32,25,44,12.7 
Entire 18,0,12 

_____~-~_-._.-- 



Average Value for All Stattins for Plankton, Relridue from Ilater, 

and Filtered Water (less K4’) 88 of Date of Collection (June l2.2./. 1956 

Pla kton 
d/m/&et) 

--*. 

71000 

, I 
I 

-.-.p.- 

Residue from Wbter 

d/h/l % cf Tctcll 

Ffitered We ter Total I 
__-- 4 -- 

d/n/l Z of Tctti d/m/l . :i 
, 

0 5’ioo 48 4;1m 42 mooo 
I 

L5 280 ’ 4 t% )6 6800 

50 ldC/C, l! 7a1x) 81 %m 
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